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(3) 



#M2 0 0 2-1 562 3 



3 



So C©<fc9&tf$ti> iafiI6T'£3©tfl?i?T-fcS 0 S 



A/a/b/a 
A/a/b/a/b/a 
A/a/b/a/b/a/b/a 
&3llJfT*«E2nT^3Cfc*ftai:*3 (1) 713! 



[ o o o 9 ] m rzim££zn®mmmm?m& ( 7 ) ©^rtifrfcEKcawts. 

^«»fillttt^•iBl^lft*alfl»#±^^:»■tTa:* [0019] (9) afflMBsmviaa (a) *v $?<b 
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[ooio] [0021] (i i) aw&aMKi (b) axa 

[8#tflBi*L«fc-5fc1"Stlli] &S6 0 0 Sl$;fctt/*55>$i»©4*^68tftl3&li:ffifc©n 

~7 0 0nm©B*fcfett*ft«^ttfc«ftai»SM tZ®@l£tZ (1) 7iS (1 0) ©vvfn 
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flt-r«t.©T*S 0 /^S>*2»fcJ;tf«i*0. 5~2fi»%©#J&T*£1f? 

[ooi l] 3tg^WA7£i^©££?££c££^i£tS 

[Hg£A¥fcT5fcJ&©#K] *^#5S, ±E©P«3 (1) Tbl (1 1) ©V^f ft*»fcE*©»fl*tt. 

J^8i**5fcafcfttffi£*Stafc*6ll, WT©J:5 [0 0 2 3] (13) ( 1 ) TM ( 1 2) ©^*n*K 

[0012] (i) a$sf* (a) Bzwmmtmn am^^yxm^o 

ii ( a ) , mxit ms&fr e> * 3 augural [0024] 

(b) £9&s&Hm£*iiHXJift (b) ^»i«n [^©^ss©ff?s] *nwtfeitsaw««i«» mm 

TfcD, *©ifi^ffitf7Q/CIU±, 1 2Q/DWT Stt (A) ±fca^««tt»l«l(* (B) tf, HI 2 
■e**«:k*1#ai:T*2ifl*fto 30 nri^5<:i:£ffl9i: ***>©"?& 9, *©ffiffiflifil 

[0 0 13] (2) 6 0 0~7 0 0nm©S8gtefc# tf s 7 Q/DW± 1 2 Q/DWTT*fc9, 6 0 0-7 0 

%ft.mmmii\ i o %w± 9 9 %wtt*« c on m<j)&famzm%mmmft& < , *^tc*5 
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7 5%W±, 9 9%WTT*^-5Ci:^«k05f$H/\ 
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[0 0 5 4] jfi£y^Ht©ffffi*fr3fc«>fcB\ 
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^tttt, i»misoaifiw«tt*ii±tiE?Liijayi, ft 
[0057] EjuKaiifcffl^enstffiti, 

-77 S >^o*»fk^4j^IE?LlfijMftl(c:«nsfc«>»l 
{cfflV>P,n5c «fPfe«ftN. N' -S?7x-;l/-N, 21 
N' - (3-^f^7i-;l/) -1, 1' -fc*7xx;U 
_ 4 4 - -i/*7=y (ttfSTPD) tfI?llllf&Kl 

[0 0 5 8] BftlEJH^5n5ttt*tt» W^tf, 4- 
;l/75/X-f J /I/) —4H—¥yy (l&S : DCMl) 

-/U (B§&: pvk) , 7;b5-fA*yjy-;i/ii* 

(8— /W KEMPS'*/ yy 7/l/$x7i0 (BSfSJA 
1 q3) . 1. 2. 3. 4, 5-^>^7x^-l, 3 
Z-i/tu^y^si-y (BS^: PPCP) , 2- (4 
-t7x-U^-) -5- (4-t-7f-;l/7x--T 
;W -1. 3, 4-**yi/7y-fr (WPBD) , 
N-N* -t"7 (2, 5-t-7*f-;l/7x-/W -3, 
4, 9, 1 0-^'JU^*^*W5F (IS* BP 
PC) HT'feSo 

[0 0 5 9] Cft&iEflJim ItTElOffMtCti, ft 

&\ 

[0 0 6 0] OjlliSJIfttfBttl©**'** 
1^3 0~2 0 OnmT'SSo 

[0 0 6 1] HWfcH^&ftSWBtt. 
&©££, v?*v/7i»fc7/l/=x7A©££^T*£ 

*0 0 6 2] Ctl6»SO»B)cfcti, ft*l s *Q©l£l 
[0 0 6 3] SESOJ¥?ti» a^5~5 0 0 nmlgT 
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[0 0 6 4] £fc, Rftift**£&fclq|±«tf*fcafc 
fgftl fcltSfc ©HfcaSfcVFt&ati**** LT fc «k 

[0 0 6 5] 

5 [°o 0 6 6] mmm 1 ) s^gft (a) t i/c*yx 

f-U>rU7*U-h7-f;bi» [«Afil, HtH S 
U ^tJ50mmX 5 0mm, JP£ 1 8 8 |im, ] £ 
lllf:, 

[0 0 6 7] %wc?y*Yuy7>*»jZV ymm^ 
r, mm^mm (a) ±k» jyWLt** 
tvMitvufrZKzwmm (a) , igfc^77Afcfi 

©££ifllf (b) £A/a [Jf£4 0nm] /b [If 
?9nm] / a [JP£4 0nm] *3Hfc*lU 

«l£flM L fc 0 jyWLtzXt ©ftftfltor 6 * § 

sin*, awwH»f*»«i*, fflfc^^Ata 

*Xfc©lfc<fc%fre>fc5»ll©JB$£«u Z-7v b 
fcLT, BEfk-f>^^A-iWkXXi«eft [I n203: 
SnO2=90 : 10 (fillt) ] , 7;W*U>?"# 
7>£LX7)l3y -mim&1SZ (£E2 6 6mPa, 
K*»E8mPa) fcJB^fc, ifc |gfc/W7Afc 
«©£&»«■©}&«£«:* hfcLTKfc/*? 
*77i»fc»©£& [Ag:Pd:Cu = 99: 1 : 1 

(filtfc) ] *Bv\ 7,t^j9^7s\z\A7A/dyfS7, 

(£E2 6 6mP a) fcffl^fc. 

[0 0 6 8] ±EKJ:»)»6nfcaWtia©iifiJaffi* 

l#U-3 4 0 0] £ffl^T$J£U $16 0 0-7 
0 0 nm©SB«fcfctt*£tttt8B* / ** h^£'f#fc° 
SI®B»*a2»i:^-r. 

(*MiJ2) &JWUWikLTafcft©^4»lll 
(b) b fc LTWitlkQafe [A g : A u = 

9 5:5 (filtfc) ] fcffl^TJBlSbfcjSiMtttt, ^ 

(Ml tTOcglSgLfco ^*3> ^©Btv 

i37>t\sX7fr3y$* (±E2 6 6mPa) 

fc. 
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PROBLEM TO BE SOLVED: To provide a transparent electrode which is 
superior in a uniformity of light emission in a surface and not poor in luminosity in 



the region of 600 to 700 nm when a light emitting element is prepared. 
SOLUTION: Performances of the transparent electrode are limited so that 
surface resistance values are 7 Q/(square) to 12 Q/(square), and transmissivities 
are 70% to 99% or less in the wave length region of 600 to 700 nm. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The transparent electrode with which the laminating of the transparent 
conductive thin film layered product (B) which consists of a transparence metal 
thin film layer (b) which consists of a transparence quantity refractive-index thin 
film layer (a), silver, or a silver alloy is carried out on the transparence base (A), 
and the field resistance is characterized by being below 12ohms / ** more than 
7ohms / **. 

[Claim 2] The transparent electrode according to claim 1 with which light 
transmission in each wavelength of 600-700nm is characterized by being 99% or 
less 70% or more. 

[Claim 3] The transparent electrode according to claim 1 to 2 characterized by a 
transparence base (A) consisting of an organic high molecular compound. 



[Claim 4] The transparent electrode according to claim 1 to 3 with which a 
transparence base (A) is characterized by being a glass shaping base. 
[Claim 5] The transparent electrode according to claim 1 to 4 characterized by a 
transparent conductive thin film layered product (B) consisting of a transparence 
quantity refractive-index thin film layer (a) and a transparence metal thin film 
layer (b) [claim 6] The transparent electrode according to claim 1 to 5 
characterized by carrying out the laminating in the sequence that the 
transparence metal thin film layer (b) which consists of a transparence quantity 
refractive-index thin film layer (a), silver, or a silver alloy on a transparence base 
(A) becomes A/a/b/aA/a/b/a/b/aA/a/b/a/b/a/b/a. 

[Claim 7] The transparent electrode according to claim 1 to 6 characterized by 
being the oxide which uses as a principal component the oxide with which a 
transparence quantity refractive-index thin film layer (a) uses as a principal 
component the oxide which uses indium oxide as a principal component, or a 
zinc oxide, or titanium oxide. 

[Claim 8] The transparent electrode according to claim 1 to 7 characterized by 
being either of the zinc oxides with which a transparence quantity 
refractive-index thin film layer (a) contains the indium oxide containing oxide, or 
an aluminum oxide. 

[Claim 9] The transparent electrode according to claim 1 to 8 characterized by a 



transparence metal thin film layer (b) being the alloy of the metal and silver 
which are chosen from gold, copper, or palladium. 

[Claim 10] The transparent electrode according to claim 1 to 9 characterized by 
being the alloy of the silver, PARAJIMUU, and copper with which a transparence 
metal thin film layer (b) contains the alloy of the silver which contains gold at 3 - 
10% of the weight of a rate, and gold or palladium, and copper at 0.5 - 2% of the 
weight of a rate. 

[Claim 11] The organic electroluminescent element characterized by using a 
transparent electrode according to claim 1 to 10. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescent 
element using the transparent electrode and it which can offer the light emitting 
device which is excellent in field luminescence homogeneity and red 
luminescence brightness. 
[0002] 



[Description of the Prior Art] It has conductivity, although the transparent 
electrode is transparent, and that by which the thin film which consists of an 
oxide (ITO) of an indium and tin is formed on the glass substrate as the example 
of representation is raised. The main applications are the field electrodes of the 
check-by-looking section of a display panel, and are widely used for the liquid 
crystal display (LCD), the electroluminescence (EL) display, the plasma display 
panel (PDP), etc. now. Recently, the organic electroluminescence (OEL) display 
and the field emission display (FED) attract attention as one of the 
next-generation displays. 

[0003] Recently, enlargement of a display panel and small carrying-ized needs 
are increasing very much. In order to realize this, low-power-izing of a display 
device is required. For this purpose, development of a transparent electrode with 
low resistance is effective, maintaining visible-ray permeability. Since it is a 
spontaneous light type and is mainly developed for small personal digital 
assistants about the organic electroluminescent element developed especially 
recently, the expectation for the reduction in resistance of a transparent 
electrode is great, moreover, the field emission display (FED) currently 
developed as a display of the plasma display panel (PDP) and the next 
generation which are spreading in current and a commercial scene -- also being 
related -- them -- high -- since it is power consumption structure, the expectation 



for low resistance transparent electrode development is great. 

[0004] In the case of the transparent electrode using ITO etc., in order to realize 

low resistance-ization, heat treatment after membrane. formation is performed. 

Processing temperature reaches to several 100 degrees C. 

[0005] When a small personal digital assistant is used as a target, the 

transparent electrode itself also needs to be lightweight-ized. In order to realize 

lightweight-ization of a transparent electrode, lightweight-izing of a base is 

effective. For this reason, conventionally, although glass has been used, 

recently, a macromolecule Plastic solid is mainly coming to use. 

[0006] A macromolecule Plastic solid is poor to thermal resistance generally. For 

this reason, in order to realize low resistance-ization of ITO etc., heat treatment 

performed after thin film formation cannot be performed. 

[0007] As a means for realizing a low resistance transparent electrode, without 

heat-treating, use of a transparent conductive thin film layered product is 

effective. With a transparent conductive thin film layered product, the thin film of 

the metal which is excellent in conductivity is pinched with a transparence 

quantity refractive-index thin film. The conductivity of a transparent conductive 

thin film layered product is mainly influenced by the conductivity of a metal thin 

film layer, and can acquire the high conductivity which cannot be realized in the 

conventional transparent conductive thin film. Since this transparent conductive 



thin film layered product can be designed so that it may have the optimal optical 
property and the optimal electrical property by choosing the ingredient and 
thickness of each thin film layer according to an application, it is very useful. 
[0008] Since the glass to be used is limited to the high ingredient of a glass point 
move when to heat-treat also about a glass Plastic solid is required, the 
alternative of an ingredient narrows. Usually such an ingredient is expensive. 
Moreover, when a heat treatment process exists in a process, as compared with 
the case where that is not right, productivity is inferior. 

[0009] The maximum wave length of permeability exists with a wavelength [ of 
light ] of 450nm - 650nm in between, and, usually permeability is sharply smaller 
than it in the case of the transparent electrode which comes to carry out the 
laminating of the transparent conductive thin film layered product which put 
silver or a silver alloy in the high refractive-index thin film layer on a transparence 
base, in the field of short wavelength, and the field of long wavelength as 
compared with the maximal value. When a light emitting device was produced 
and it was based on the transparent conductive thin film single film, it was 
deficient in the luminescence homogeneity within a field, and the conventional 
transparent electrode was deficient in the luminescence brightness in a field with 
a wavelength of 600-700nm, when based on a transparent conductive thin film 
layered product. 



[0010] 

[Problem(s) to be Solved by the Invention] This invention is excellent in the 
beam-of-light permeability in a field with a wavelength of 600-700nm, offers the 
transparent electrode using a transparent conductive thin film layered product, 
and offers the light emitting device excellent in the luminescence brightness in a 
field with a luminescence homogeneity [ within a field ], and a wavelength of 
600-700nm using the transparent electrode in this invention. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, 
as a result of repeating research wholeheartedly, this invention persons resulted 
in the following solution means, and resulted in this invention. 
[0012] (1) The transparent electrode with which the laminating of the transparent 
conductive thin film layered product (B) which consists of a transparence metal 
thin film layer (b) which consists of a transparence quantity refractive-index thin 
film layer (a), silver, or a silver alloy is carried out on the transparence base (A), 
and the field resistance is characterized by being below 12ohms / ** more than 
7ohms / **. 

[0013] (2) 600 - 700 - nm - each - wavelength - it can set light transmission 

- 70 -- % - more than - 99 -- % - less than - it is - things - the description - ** 

- carrying out - (— one --) - a publication - a transparent electrode . 



[0014] (3) 600 - 700 -- nm - each - wavelength -- it can set -- light transmission 
-- 80 -- % -- more than - 99 - % -- less than - it is - things - the description -- ** 

- carrying out - (-- one -) - a publication a transparent electrode . 

[0015] (4) 600 - 700 nm -- each - wavelength it can set - light transmission 
-- 85 - % - more than - 99 - % - less than - it is - things - the description - ** 

- carrying out - (-- one --) -- a publication -- a transparent electrode . 

[0016] (5) A transparent electrode given in either (1) characterized by a 
transparence base (A) consisting of an organic high molecular compound thru/or 
(4) publications. 

[0017] (6) A transparent electrode given in either [ to which a transparence base 

(A) is characterized by being a glass shaping base ] (1) thru/or (5). 

[0018] On a transparent electrode (8) transparence base (A) given in (1) 

characterized by a transparent conductive thin film layered product (B) 

consisting of a transparence quantity refractive-index thin film layer (a) and a 

transparence metal thin film layer (b) thru/or (6), (7) A transparence quantity 

refractive-index thin film layer (a), A transparent electrode given in either [ which 

is characterized by carrying out the laminating in the sequence that the 

transparence metal thin film layer (b) which consists of silver or a silver alloy 

becomes A/a/b/aA/a/b/a/b/aA/a/b/a/b/a/b/a ] (1) thru/or (7). 

[0019] (9) A transparent electrode given in either [ which is characterized by 



being the oxide which uses as a principal component the oxide with which a 
transparence quantity refractive-index thin film layer (a) uses as a principal 
component the oxide which uses indium oxide as a principal component, or a 
zinc oxide, or titanium oxide ] (1) thru/or (8). 

[0020] (10) A transparent electrode given in either [ which is characterized by 
being either of the zinc oxides with which a transparence quantity 
refractive-index thin film layer (a) contains the indium oxide containing oxide, or 
an aluminum oxide ] (1) thru/or (7). 

[0021] (11) A transparent electrode given in either [ which is characterized by a 
transparence metal thin film layer (b) being the alloy of the metal and silver 
which are chosen from gold, copper, or palladium ] (1) thru/or (10). 
[0022] (12) A transparent electrode given in either [ which is characterized by 
being the alloy of the silver, PARAJIMUU, and copper with which a transparence 
metal thin film layer (b) contains the alloy of the silver which contains gold at 3 - 
10% of the weight of a rate, and gold or palladium, and copper at 0.5 - 2% of the 
weight of a rate ] (1) thru/or (11). 

[0023] The organic electroluminescent element characterized by using the 

transparent electrode of a publication for either (13), (1) or (12). 

[0024] 

[Embodiment of the Invention] The transparent electrode in this invention is 



characterized by carrying out the laminating of the transparent conductive thin 
film layered product (B) on a transparence base (A), the field resistance is below 
12ohms / ** more than 7ohms / **, it is high in the light transmission in each 
wavelength of 600-700nm, and the light emitting device in this invention is 
excellent in the luminescence homogeneity within a field, and the luminescence 
brightness homogeneity for every wavelength. 

[0025] It is desirable that it is what the shape of a film and a tabular thing are 
mainly used with an organic high molecular compound or glass, is excellent in 
transparency as a transparence base (A) used for [transparence base (A)] this 
invention, and has sufficient mechanical strength according to an application. 
Here, in the thickness in the condition that excelling in transparency is used, 
luminous transmittance points out that it is 40% or more. Moreover, the 
acid-resisting layer and the anti-glare layer may be formed in the principal plane 
and opposite side of a transparence macromolecule shaping base. 
[0026] As a film-like transparence base, a high polymer film is used suitably. If it 
illustrates concretely, polyimide, polysulfone (PSF), polyether sulfone (PES), 
polyethylene terephthalate (PET), polymethylene methacrylate (PMMA), a 
polycarbonate (PC), a polyether ether ketone (PEEK), polypropylene (PP), 
triacetyl cellulose (TAC), etc. will be mentioned. As suitable resin for others, the 
hydrides of ethylene as shown in JP,9-40787,A, annular olefin random 



copolymers and the ring-opening-polymerization objects of an annular olefin, 
these ring-opening-polymerization objects, or a copolymer, or these graft 
denaturation objects may be used. As suitable resin for others, the polymer (**) 
of a vinyl system monocycle alicycle group hydrocarbon compound may be used. 
[0027] Polyethylene terephthalate (PET) and triacetyl cellulose (TAC) are used 
especially suitably. 

[0028] There is especially no limit in the thickness of the film for transparence 
bases. Usually, an about 20-500-micrometer thing can be used. 
[0029] As a tabular transparence base, the Plastic solid which consists of an 
organic high molecular compound or glass is mentioned. The Plastic solid by the 
organic high molecular compound is more suitably used by the reasons [ it is 
light and ] of being hard to be divided as compared with glass. Although acrylic 
resin including a polymethyl methacrylate (PMMA), polycarbonate resin, etc. will 
be mentioned if a desirable ingredient is illustrated, it is not necessarily specified 
as these resin. PMMA can be suitably used especially from the high 
transparency in the large wavelength field, and the height of a mechanical 
strength. 

[0030] A rebound ace court layer may be prepared in a tabular transparence 
base by the reasons of increasing a surface degree of hardness or adhesion. 
[0031] The Plastic solid which consists of glass used for the transparence base 



of this invention does not almost have surface curvature, a blemish, etc., and, 
generally what is excellent in thermal stability is used. For active-matrix drive 
methods, since the active component engine performance has the concern 
which influences greatly when there is alkali elution from glass, alkali free glass 
(white sheet glass) is used. For passive-matrix drive methods, the glass (blue 
plate glass) of a cheap soda lime can be used. The manufacture approach of a 
glass plate has a float glass process, the downloading method, the fusion 
method, etc. Alkali free glass is produced using the downloading method or the 
fusion method, and soda lime glass is produced using a float glass process. 
[0032] There is especially no limit in the thickness of a tabular transparence 
base, and sufficient mechanical strength and the rigidity which maintains 
smoothness, without bending should just be acquired. Usually, it is about 
0.3-1 0mm. 

[0033] Moreover, the layer for raising the layer and solvent resistance for raising 
gas barrier nature may be formed in the front face of a transparence base. 
Although the ethylene vinyl acetic-acid compound (EVA), the polyvinyl 
acetic-acid compound (PVA), etc. are generally used in order to raise gas barrier 
nature, it is not necessarily limited to this. A general rebound ace court layer is 
used in many cases in order to raise solvent resistance. Moreover, the 
acid-resisting layer and the anti-glare layer may be formed in the front face of a 



transparence base. 

[0034] The transparent conductive thin film layered product (B) in [transparent 
conductive thin film layered product (B)] this invention is a layered product of a 
transparence quantity refractive-index thin film layer (a) and a metal thin film 
layer (b). Usually, it is used like a/b/a, a/b/a/b/a, and a/b/a/b/a/b/a as a thing of 
the laminated structure which sandwiched (b) by (a), and the laminating of this is 
carried out on a transparence base (A), and it is used. 

[0035] As an ingredient used for a transparence quantity refractive-index thin 
film layer (a), it is desirable to excel in transparency as much as possible. When 
the thin film of about 100nm of thickness is formed as excelling in transparency 
here, it points out that the luminous transmittance of the thin film is 60% or more. 
Moreover, refractive indexes [ as opposed to 550nm light in a high 
refractive-index ingredient ] are 1.4 or more ingredients. An impurity may be 
made to mix in these according to an application. 

[0036] If the ingredient which can be used suitable for transparence quantity 
refractive-index thin film layers is illustrated The oxide (ITO) of an indium and tin, 
the oxide of cadmium and tin (CTO), The oxide of an aluminum oxide (aluminum 
203), a zinc oxide (Zn03), zinc, and aluminum (AZO), A magnesium oxide 
(MgO), a thorium oxide (Th02), the tin oxide (Sn02), Lanthanum oxide (La02), 
silicon oxide (Si02), indium oxide (In 203), They are niobium oxide (Nb 203), 



antimony oxide (Sb 203), a zirconium dioxide (Zr02), oxidization caesium 
(Ce02), titanium oxide (Ti02), the bisumuth oxide (Bi 203), etc. 
[0037] Moreover, a transparence quantity refractive-index sulfide may be used. If 
it illustrates concretely, zinc sulfide (ZnS), a cadmium sulfide (CdS), an antimony 
sulfide (Sb2S3), etc. will be raised. 

[0038] ITO, Ti02, and especially AZO are desirable especially among these 
ingredients. ITO and AZO have conductivity, and upwards, the refractive index in 
a visible region is as high as about 2.0, and has almost no absorption in a visible 
region further. Although Ti02 is an insulating material and has slight absorption 
in a visible region, its refractive index to the light is as large as about 2.3. The tin 
contained in ITO to be used is comparatively alike, and there is especially no 
limit. Usually, it is 50 or less % of the weight. 

[0039] Moreover, there is especially no limit also in the rate of the aluminum 
contained in AZO to be used. However, if the content rate of aluminum is too low, 
the non-resistance of the AZO film will become large too much. When carrying 
out a laminating to the outermost surface, contact resistance with the exterior 
becomes large too much and is not desirable. Moreover, since the permeability 
of the AZO film, especially the permeability to light with a wavelength of 
300-500nm will fall if the content rate of aluminum is too high, it is not so 
desirable. For this reason, the rate of the aluminum contained in AZO is usually 



one to 5 (% of the weight) extent. 

[0040] Although two transparence quantity refractive-index thin film layers (a) 
exist in the transparent electrode in this invention, since the transparence 
quantity refractive-index thin film layer (a) located in the outermost surface is in 
contact with the direct organic layer when a component is produced (for example, 
when an organic electroluminescent element is produced), the magnitude of 
electric resistance influences luminescence brightness. For this reason, as for 
the ingredient used for the transparence quantity refractive-index thin film layer 
(a) located in the outermost surface, what has low specific resistance is 
desirable, and ITO and AZO are usually used suitably. 

[0041] About the thickness of a transparence quantity refractive-index thin film 
layer, it is determined in consideration of the permeability of the whole 
transparent electrode, and electrical conductivity. Usually, it is about 0.5-1 OOnm. 
[0042] As an ingredient of a metal thin film layer (b) used in this invention, an 
ingredient with sufficient electrical conductivity as much as possible is desirable, 
and the alloy of silver or silver is used. Specific resistance is 1 .59x1 0-6 (ohm-cm), 
and since it excels in electrical conductivity upwards most in all ingredients and 
the visible-ray permeability of a thin film is excellent, silver is used most suitably. 
However, silver has the problem of lacking and condensing stability, when it is 
made into a thin film. Since stability is increased for this reason, a silver alloy is 



used in many cases. When the metal used for the alloy of the silver used is 
illustrated concretely, they are gold, copper, palladium, platinum, an indium, etc. 
The alloy of silver and gold and the alloy of silver, palladium, and copper are 
used suitably especially. In order to make an alloy, the amount of the metal 
contained in silver is determined according to an application. Since an optical 
property and an electrical property will make it low if many [ if too few, the 
effectiveness for increasing stability will not be acquired, and / too ], it is not 
desirable. 

[0043] For example, the desirable golden content in the alloy of silver and gold is 
3 - 10 % of the weight, and the desirable content of silver, palladium, the 
palladium in a copper alloy, and copper is 0.5 - 2 % of the weight. 
[0044] About the thickness of a metal thin film layer, it is determined in 
consideration of the permeability of the whole transparent electrode, and 
electrical conductivity. Usually, it is about 0.5-1 OOnm. 

[0045] the technique in which vacuum evaporation technique, the ion plating 
method, the sputtering method, etc. are conventionally well-known to formation 
of a transparence quantity refractive-index thin film layer and a metal thin film 
layer -- it can use inside - ion play DINGU law or the sputtering method is 
used suitably. By the ion plating method, vacuum deposition is performed by 
carrying out resistance heating of a desired metal or a desired sintered compact, 



or heating it with an electron beam in the reactant gas plasma. By the sputtering 
method, a desired metal or a desired sintered compact is used for a target, inert 
gas, such as an argon and neon, is used for sputtering gas, gas required for a 
reaction is added, and sputtering is performed. For example, in forming an ITO 
thin film, the oxide of an indium and tin is used for a sputtering target, and it 
performs direct-current magnetron sputtering in oxygen gas. 
[0046] A vacuum deposition method or the sputtering method is suitably used for 
a metal thin film layer. At vacuum evaporation technique, a desired metal can be 
used as a source of vacuum evaporationo, and a metal thin film can be formed 
simple by carrying out heating vacuum evaporationo by resistance heating, 
electron beam heating, etc. Moreover, when using the sputtering method, using 
the metallic material of a request at a target, inert gas, such as an argon and 
neon, can be used for sputtering gas, and a metal thin film can be formed using 
a DC-sputtering method or a RF-sputtering method. In order to raise a 
membrane formation rate, the direct-current magnetron sputtering method and 
the RF magnetron sputtering method are used in many cases. 
[0047] The atomic composition of the thin film layer front face of the transparent 
conductive thin film layered product produced by the above-mentioned approach 
can be measured by Auger electron spectroscopy (AES), a fluorescent X-ray 
method (XRF), X-ray micro ANARAI cis- ** (XMA), a 



particle-induced-X-ray-emission method (RBS), X-ray photoelectron 
spectroscopy (XPS), vacuum ultraviolet photoelectron spectroscopy (UPS), 
infrared absorption spectroscopy (IR), Raman spectroscopy, the secondary ion 
mass spectrometry (SIMS), low-energy-ion-scattering spectroscopy (ISS), etc. 
Moreover, the atomic composition and thickness in the film can be investigated 
by carrying out Auger electron spectroscopy (AES) and secondary ion mass 
analysis (SIMS) in the depth direction. 

[0048] The order of a configuration of a transparent conductive thin film layered 
product, the crystallized state of each class, etc. can be investigated using 
optical microscope measurement of a cross section, scanning electron 
microscope (SEM) measurement, and transmission electron microscope 
measurement (TEM). 

[0049] The transparent electrode in [transparent electrode] this invention carries 
out the laminating of a transparence quantity refractive-index thin film layer (a) 
and the metal thin film layer (b) on a transparence base in the combination of the 
thickness from which sufficient permeability and a surface-electrical-resistance 
value are acquired, and is obtained. 

[0050] In a light field, as the permeability of a transparent electrode is high, it is 
better. In the case of the transparent electrode which comes to carry out the 
laminating of the transparent conductive thin film layered product which put 



silver or a silver alloy in the high refractive-index thin film layer on a transparence 
base, usually [ as / in this invention ] between with a wavelength [ of light ] of 
450nm - 650nm - the maximum wave length of permeability existing - it - the 
field of short wavelength, and a long wave -- in merit's field, although it usually 
comes out that permeability becomes small as compared with the maximal value, 
it is desirable that the permeability of the part is high as much as possible. That 
is, it is desirable that the wavelength of 600nm or more of light and the 
permeability in each wavelength of 600nm or less are 60% or more and 99% or 
less, it is more desirable that they are 70 more% or more and 99% or less, and it 
is more desirable that they are 75 more% or more and 99% or less. 
[0051] When a surface-electrical-resistance value is reduced, it becomes 
impossible moreover, to maintain the value which needs permeability practically, 
although it is more desirable as a surface-electrical-resistance value is low. The 
field resistance of the layered product which can maintain practically sufficient 
permeability and is satisfactory further practically is below 12ohms / ** more than 
7ohms / *\ 

[0052] A drawing explains this invention. Drawing 1 is the sectional view showing 
an example of the transparent electrode in this invention, drawing 1 - setting - 
transparence - a macromolecule - shaping ~ a base - (-- A -) - ten a top - 
transparence quantity ~ a refractive index - a thin film « a layer ~ (- a --) ~ 20 



a metal - a thin film - a layer ~ (~ b --) - 30 - a laminated structure - A/a/b/a 
** - having carried out - a transparent electrode - mentioning - having - **** . 

A [organic electroluminescent element] transparent electrode can create a light 

emitting device using it. 

[0053] The organic electroluminescent element was created using the 
transparent electrode, and various kinds of evaluations were performed. 
[0054] In order to perform evaluation of field luminescence homogeneity, the 
field-like light emitting device of fixed area can be prepared, a luminescence side 
can be classified into some, and the luminescence brightness in each field can 
be evaluated. 

[0055] Moreover, in order to evaluate red luminescence brightness, a red light 
emitting device can be produced and luminescence brightness can be 
investigated. 

[0056] On the transparent conductive thin film of a transparent electrode, the 
creation technique of an organic electroluminescent element carries out the 
laminating of an electron hole transportation layer, a luminous layer, and the 
cathode with the configuration of a transparent electrode / electron hole 
transportation layer / luminous layer / cathode, and is acquired. 
[0057] Since the organic compound of for example, a diamine system is 
excellent in electron hole transportation ability, the ingredient used for an 



electron hole transportation layer is used suitably. They are N, N'-diphenyl-N, 
and N' also especially in inside. - (3-methylphenyl) -1, the 1'-biphenyl -4, and 
4-diamine (abbreviated name TPD) are excellent in electron hole transportation 
ability, and are widely used as electron hole transportation material. 
[0058] The ingredient used for a luminous layer contained red luminescence 
coloring matter like a 

4-(dicyanomethylene)-2-methyl-6-(4-dimethylaminostyryl)-4H-pyran 
(abbreviated name: DCM1). N-vinylcarbazole (abbreviated-name :P VK.), an 
aluminum quinolinol complex (8-hide ROKISHI quinoline aluminum) 
(abbreviated name Alq3), 1, 2, 3, 4, 5-PENTA phenyl -1, 3-cyclopentadiene 
(abbreviated-name-PCP), 2-(4-biphenylyl -)-5-(4-t-butyl FENIIRU)- 1 , 3, 

4- OKISA diazole (abbreviated name PBD), and N-N' they are the - screw (2, 

5- t-buthyIphenyl) -3, 4 and 9, 10-perylene dicarboxyimide (abbreviated name 
BPPC), etc. 

[0059] What is necessary is to just be based on physical vapor growth, such as a 
vacuum deposition method conventionally well-known to formation of these 
electron hole transportation layer and a luminous layer, and ionization vacuum 
deposition, the wet method dried after making a suitable solvent distribute a 
desired ingredient and applying by the technique of a spin coat etc. 
[0060] The thickness of an electron hole transportation layer and a luminous 



layer is usually 30-200nm, respectively. 

[0061] The ingredient used for cathode is the alloy of magnesium, a silver alloy 
and magnesium, and aluminum etc. 

[0062] What is necessary is just to use the physical forming-membranes 

methods, such as a well-known vacuum deposition method and the sputtering 

method, for formation of these cathode conventionally. 

[0063] The thickness of cathode is usually about 5-500nm. 

[0064] Moreover, in order to raise luminous efficiency further, an electronic 

transportation layer suitable between a luminous layer and cathode may be 

inserted. 

[0065] 

[Example] Next, an example explains this invention concretely. 
[0066] (Example 1) The polyethylene terephthalate film [188 micrometers in the 
Teijin, Ltd. make, a part number HSL, magnitude 50mmx50mm, and thickness] 
was prepared as a transparence base (A). 

[0067] Using the direct-current magnetron sputtering method, on the 
transparence giant-molecule shaping base (A), the laminating of the thin film 
layer (a) and the alloy thin film layer (b) of silver, palladium, and copper which 
consist of oxide of an indium and tin was carried out to the order la [ A/a[40nm in 
thickness] b/ // [9nm in thickness] ] [40nm in thickness] Becoming, and the 



transparent electrode was formed. The thin film layer which consists of oxide of 
an indium and tin constitutes a transparence quantity refractive-index thin film 
layer, and the alloy thin film layer of silver, palladium, and copper constitutes a 
metal thin film layer. An argon and oxygen mixed gas (total pressure 266mPa, 
oxygen tension 8mPa) were used for formation of the thin film layer which 
consists of oxide of an indium and tin as a target as an indium oxide tin-oxide 
sintered compact [ln203:SnO 2= 90:10 (weight ratio)] and sputtering gas. 
Moreover, argon gas (total pressure 266mPa) was used for formation of the alloy 
thin film layer of silver, palladium, and copper at sputtering gas, using the alloy 
[Ag:Pd:Cu=99:1:1 (weight ratio)] of silver, palladium, and copperas a target. 
[0068] The field resistance of the transparent electrode obtained by the above 
was measured using 4 **** type resistance measurement equipment. A 
measurement result is shown in Table 1 . Moreover, total light transmission was 
measured using the spectroscope [the Hitachi part number U-3400], and all the 
beam-of-light transparency spectrums in a field with a wavelength of 600-700nm 
were obtained. A measurement result is shown in Table 2. 
(Example 2) It carried out like the example 1 except the point formed using the 
alloy [Ag:Au=95:5 (weight ratio)] of silver and gold by using the alloy thin film 
layer (b) of silver and gold as a target as a metal thin film layer. In addition, argon 
gas (total pressure 266mPa) was used as sputtering gas at this time. 



(Example 3) It carried out like the example 1 except the point in which the thin 
film layer which consists of zinc and an oxide of aluminum as a transparence 
quantity refractive-index thin film layer (a), using a zinc-oxide-aluminum-oxide 
sintering object [ZnO:aluminum203=98:2 (weight ratio)] as a target was formed. 
In addition, the argon (total pressure 266mPa) was used as sputtering gas at this 
time. 

(Example 4) It carried out like the example 3 except the point formed using the 
alloy [Ag:Au=95:5 (weight ratio)] of silver and gold by using the alloy thin film 
layer (b) of silver and gold as a target as a metal thin film layer. In addition, argon 
gas (total pressure 266mPa) was used as sputtering gas at this time. 
(Example 5) It carried out like the example 1 except the point in which the thin 
film layer which consists of titanium oxide as a transparence quantity 
refractive-index thin film layer, using a titanium oxide sintering object as a target 
was formed. In addition, an argon and oxygen mixed gas (total pressure 
266mPa, oxygen tension 8mPa) were used as sputtering gas at this time. 
(Example 6) It carried out like the example 5 except the point formed using the 
alloy [Ag:Au=95:5 (weight ratio)] of silver and gold by using the alloy thin film 
layer (b) of silver and gold as a target as a metal thin film layer. In addition, argon 
gas (total pressure 266mPa) was used as sputtering gas at this time. 
(Example 1 of a comparison) Using the direct-current magnetron sputtering 



method, the laminating of the thin film layer (a) which consists of an oxide of an 
indium and tin on a transparence base (A) was carried out like A/a [130nm in 
thickness], and it carried out like the example 1 except having formed the 
transparent electrode. 

(Examples 7-12) Using the transparent electrode obtained according to the 
above-mentioned examples 1-6, the organic electroluminescent element was 
produced, respectively and the luminescence trial was carried out. 
[0069] first, the transparent conductive thin film top of the transparent electrode 
obtained according to examples 1-6 - a 

4-(dicyanomethylene)-2-methyl-6-(4-dimethylaminostyryl)-4H-pyran 
(abbreviated name: DCM1) - two-mol% -- [40nm] formation of the contained 
N-vinylcarbazole (abbreviated-name :P VK.) film was carried out by DIP coating 
from the dichloroethane solution. Then, on it, vacuum heating vacuum 
deposition was used and 8-hide ROKISHI quinoline aluminum (abbreviated 
name: Alq3) layer [40nm] was formed. Furthermore, on it, vacuum heating 
vacuum deposition was used and the magnesium layer [2nm] was formed as 
cathode. 

[0070] The 50mmx50mm luminescence field was divided into the field of 25 
10mmx10mm squares in a grid pattern about the organic electroluminescence 
element produced by the above. 



[0071] It enabled it to obtain luminescence only from the part which has not 
covered and covered the luminescence side in black paper except for the field of 
one square. 

[0072] Impress the direct current voltage of 10V between the anode plate of an 
organic electroluminescent element, and cathode, the light was made to switch 
on, and luminescence brightness was measured using the luminance meter 
(Minolta make LS-110). 

[0073] Impress an electrical potential difference, it was made to emit light 
similarly about the field of the 24 remaining squares, and brightness was 
measured. A measurement result is shown in Table 3. 

(Examples 13-18) In the phase of performing the luminescence trial of the 
organic electroluminescent element obtained according to the above-mentioned 
examples 7-12, the cover of black paper was not attached about each, but the 
luminescence brightness from the whole surface was obtained, and it carried out 
like examples 7-12 except having measured the luminescence brightness in a 
field with a wavelength of 600-700nm. The result was shown in Table 4. 
(Example 2 of a comparison) In formation of the thin film layer which consists of 
an oxide of an indium and tin As a target, an indium oxide-tin-oxide sintered 
compact [ln203:SnO 2= 90:10 (weight ratio)], In the phase of forming a 
transparent electrode and performing the luminescence trial of an organic 



electroluminescent element, using an argon and oxygen mixed gas (total 
pressure 266mPa, oxygen tension 26mPa) as sputtering gas A cover was not 
attached, but the luminescence brightness from the whole surface was obtained, 
and it carried out like the example 1 except having measured the luminescence 
brightness in a field with a wavelength of 600-700nm. The above result was 
shown in Table 1 thru/or 4. 
[0074] 
[0075] 
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[0079] The result of Tables 1 and 2 is [ in the case of the example 1 of a 
comparison ] more sharply low, and field resistance is a showing [ producing the 
transparent electrode with high permeability, such as a beam of light with a 
wavelength of 600-700nm, in all examples ] thing. . 

[0080] When the field resistance uses the transparent electrode of the field in 
this invention although there was fault that luminescence brightness fell as it 
keeps away from the current installation location in a transparent electrode, like 
[ an example 7 thru/or in 12 ], the organic electroluminescent element using the 
conventional transparent electrode with high field resistance which consists of 



transparent conductive thin film single film [ as / in the example 2 of a 
comparison ] as shown in Table 3 is crossed to all fields, and emits light to 
homogeneity. 

[0081] As shown in Table 4, the organic electroluminescence element using the 
transparent electrode which has the permeability in a field with a wavelength of 
600-700nm in the field specified by this invention has the sharply high 
luminescence brightness in each wavelength of 600-700nm as compared with 
the case where the transparent electrode by the conventional transparent 
conductive thin film layered product which was performed in the example 3 of a 
comparison is used like an example 13 thru/or 18. 

(Examples 19-24) Except the point which prepared the glass plate [the Corning, 
Inc. make, a part number 7059, magnitude 50mmx50mm, thickness 1.1 mmt] 
instead of the polyethylene terephthalate film as a transparence base (A), the 
transparent electrode was respectively produced like examples 1-6, and field 
resistance was measured. A result is shown in Table 5. 

(Example 4 of a comparison) The example 1 of a comparison was carried out 
like the example 1 3 to origin. A result is shown in Table 5. 
(Example 5 of a comparison) The produced transparent electrode was carried 
out like the example 3 of a comparison except the point of having performed 
heat-treatment at the temperature of 400 degrees C for 1 hour. A result is shown 



in Table 5. 

(Examples 19-24, examples 4 and 5 of a comparison) The light transmission in 
each 600-700nm wavelength field of the transparent electrode produced by the 
above-mentioned example and the example of a comparison was measured. A 
result is shown in Table 6. 

(Examples 25-30, examples 6 and 7 of a comparison) Using the transparent 
electrode produced in the above-mentioned examples 19-24 and the examples 4 
and 5 of a comparison, the organic electroluminescence element was produced 
and the luminescence brightness for every luminescence location was 
measured per each component by the approach of an example 7. A result is 
shown in Table 7. 

(Examples 31-36, examples 7 and. 8 of a comparison) The luminescence 
brightness in 600-700nm of the organic electroluminescence element produced 
by the above-mentioned example 25 thru/or 30, and the examples 6 and 7 of a 
comparison was measured, without using a cover. A result is shown in Table 8. 
[0082] 
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[0086] It was more sharply [ than the case where field resistance is the example 



4 of a comparison ] low, and the light transmission in the wavelength of 
600-700nm was able to produce the high transparent electrode in all examples 
so that the result of Tables 5 and 6 might show. Field resistance fell also by 
heat-treating to the transparent electrode which consists of transparent 
conductive thin film single film as shown in the example 5 of a comparison. 
[0087] Although the fault that luminescence brightness makes it low produces 
the organic electroluminescent element using the conventional transparent 
electrode with the high field resistance which consists of transparent conductive 
thin film single film as shown in the example 6 of a comparison as it keeps away 
from the current installation location in a transparent electrode, by using the 
transparent electrode offered by this invention as shown in an example 25 
thru/or 30 shows becoming what crosses to all fields and emits light to 
homogeneity. 

[0088] Moreover, although the transparent electrode with field resistance 
comparable as having been obtained in the example 19 in this invention thru/or 
24 by heating the transparent electrode [ as / in the example 5 of a comparison ] 
which consists of transparent conductive thin film single film was producible, the 
light transmission in the wavelength of 600-700nm was low as compared with 
the case of all the examples in this invention. Moreover, it is not desirable if 
productivity is taken into consideration as compared with an example, since the 



process of heating is added in this case. 

[0089] As shown in Table 8, when the organic electroluminescent element was 
produced using the transparent electrode prepared in the examples 7 and 8 of a 
comparison, the luminescence brightness in a field with a wavelength of 
600-700nm did not result in the level at the time of using the transparent 
electrode in this invention shown in an example 31 thru/or 36. Moreover, 
luminescence brightness was uneven by the location in this case. 
[0090] 

[Effect of the Invention] By carrying out the laminating of the specific transparent 
conductive thin film layered product by this invention on the transparence base 
which consists of an organic high molecular compound or glass, field resistance 
was low and transparency with the high light transmission of the range which is 
600-700nm was acquired. This invention can produce the light emitting device 
represented by the organic electroluminescent element which is excellent in the 
luminescence homogeneity within a field, and the luminescence brightness in 
the range of 600-700nm by using a transparent electrode with the high light 
transmission of the range whose field resistance is 600-700nm low. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of a transparent electrode 
[Description of Notations) 
10 Transparence Base (A) 

20 Transparence Quantity Refractive-Index Thin Film Layer (a) 
30 Alloy Thin Film Layer of Silver or Silver (B) 



